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(54) Oil cooler structure 

(57) A structure for mounting an oil cooler (213) to a 
heat-exchanger tank (21 1) is disclosed. A long-scale oil 
cooler (213) is received in a heat-exchanger tank (21 1). 
and pipe portions (217,219) are formed only on one 
side of the oil cooler so that the pipe portions are 
inserted respectively in pipe holes (211a,211b) formed 
in the tank (21 1). A support portion (227) for supporting 
the other side of the oil cooler (213) where no pipe por- 
tion is formed is formed on an inner surface of the tank 
(211). Further, a laminate type oil cooler (213) is pro- 
vided. The oil cooler (213) has a core portion (31) in 
which a plurality of shells (21) each having an oil flow 
path (27) formed therein are laminated. A first oil pas- 
sage hole (33) is formed at a first side end of the core 
portion, and a second oil passage hole (35) is formed at 
a second side end of the core portion (31). The lami- 
nated shells (21) are made to communicate with each 
other by the first and second oil passage holes. Further, 
a third oil passage hole (37) is formed between the first 
oil passage hole (33) and the second oil passage hole 
(35) in a width direction of the core portion (31). Only a 
part of all laminated shells in a lamination direction of 
the shells are made to communicate with each other by 
the third oil passage hole (37). Further, a blocking mem- 
ber (51) is disposed in the oil flow path of the shell hav- 
ing the third oil passage hole (37) so as to block oil flow, 
the blocking member (51) being disposed between the 



third oil passage hole (37) and the first oil passage hole 

(33). 
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Description 

BACKGROUND OF THE INVENTION 
1 Field of the Invention 

[0001] The present invention relates to a mounting 
structure for mounting an oil cooler to a heat exchanger 
tank and a structure of a laminate type oil cooler in 
which a plurality of shells each having an oil flow path 
formed therein are laminated. 

[0002] The present application is based on Japanese 
Patent Applications No. Hei. 10-14142, Hei. 10-102779 
and Hei. 10-320526, which are incorporated herein by 
reference. 

2. Description of the Related Art 

[0003] For example, an oil cooler-containing radiator 
disclosed in Japanese Utility Model Publication No. 4- 
1 21427, or the like, is heretofore known as an oil cooler- 
containing radiator in which an oil cooler is received in a 
radiator tank. 

[0004] Fig. 8 shows an oil cooler mounting structure in 
this type oil cooler-containing radiator. In the mounting 
structure, a long-scale oil cooler 202 is received in a 
tank 201. 

[0005] An oil inlet pipe 203 and an oil outlet pipe 204 
are disposed on opposite sides of the oil cooler 202. 
These pipes 203 and 204 are inserted respectively in 
pipe holes 201a and 201b formed in the tank 201 . 
[0006] Further, these pipes 203 and 204 are fixed to 
the tank 201 through O-rings 205 by nuts 205, so that 
the oil cooler 202 is fixed to the tank 201 . 
[0007] On the other hand, in view of piping, an oil 
cooler in which an oil inlet pipe 203 and an oil outlet pipe 
204 are disposed on one side of a long-scale oil cooler 
207 as shown in Fig. 9 has been developed recently. 
[0008] Incidentally, for example, an oil cooler dis- 
closed in Japanese Patent Publication No. Hei. 6-88527 
is known as the aforementioned oil cooler. 
[0009] In such an oil cooler 207, however, an oil inlet 
pipe 203 and an oil outlet pipe 204 are disposed on one 
side of a long-scale oil cooler 207 so that these pipes 
203 and 204 are inserted respectively in pipe holes 
201a and 201b formed in a tank 201 and are fixed to the 
tank 201 by means of the nuts 206 to thereby fix the oil 
cooler 207 to the tank 201. Accordingly, the oil cooler 
207 vibrates because of the vibration of the tank 201. 
There is therefore a risk that the other side of the oil 
cooler 207 on which the pipes 203 and 204 are not dis- 
posed may collide with the tank 201 , or the like, so as to 
be broken. 

[001 0] Further, as an oil cooler for a car. there is here- 
tofore known a laminate type oil cooler in which a plural- 
ity of shells each having an oil flow path formed between 
a pair of plate members are laminated, for example, as 
disclosed in Fig. 25. 



[001 1 ] Fig. 25 shows a laminate type oil cooler of this 
type. In Fig. 25, the reference numeral 101 designates 
shells each of which has an oil flow path 104 formed 
between a first plate member 102 and a second plate 
5 member 103. 

[0012] The oil flow path 104 in each of the shells 101 
receives an inner fin 1 05. 

[0013] These shells 101 are laminated in a plurality of 
layers to thereby form a core portion 106. 
io [0014] Oil passage holes 107 are formed in these 
shells 101 so as to be disposed at a predetermined 
interval longitudinally. 

[001 5] At one side of the core portion 1 06, an oil inflow 
connector 108 and an oil outflow connector 109 are 
is connected to the oil passage holes 1 07 in the first plate 
member 102 respectively. 

[0016] Further, at the other side of the core portion 
106, patch members 110 are disposed so as to cover 
the oil passage holes 107 in the second plate member 
20 103. 

[001 7] In the aforementioned laminate type oil cooler, 
oil poured in from the oil inflow connector 1 08 flows into 
the oil flow paths 104 of the respective shells 101 
through the oil passage hole 107. When the oil passes 

25 through the oil flow paths 104, heat exchange is per- 
formed between the oil and an external fluid. Then, the 
oil passes through the other-side oil passage hole 107 
so as to flow out from the oil outflow connector 1 09. 
[0018] In the aforementioned laminate type oil cooler, 

30 however, the oil inflow connector 108 is disposed on 
one side of the core portion 1 06 and the oil outflow con- 
nector 109 is disposed on the other side of the core por- 
tion 106. Accordingly, as the length of the core portion 
106 increases, the distance L between the oil inflow 

35 connector 108 and the oil outflow connector 109 
increases, for example, to about 400 mm. There was a 
problem that the piping of pipes 1 1 1 and 112, which are 
connected to the oil inflow and outflow connectors 108 
and 109 respectively, to the vehicle side became com- 

40 plicated. 

SUMMARY OF THE INVENTION 

[0019] The present invention is designed to solve the 
45 above problems. An object of the present invention is to 
provide a structure for mounting an oil cooler to a heat 
exchanger tank so that the oil cooler can be supported 
to the tank securely even in the case where pipes are 
disposed only on one side of the oil cooler. 
so [0020] It is another object of the present invention is to 
provide a laminate type oil cooler in which an oil inflow 
connector and an oil outflow connector can be disposed 
on one side of a core portion easily so as to be close to 
each other. 

55 [0021] According to one aspect of the present inven- 
tion, a structure for mounting a long-scale oil cooler to a 
heat exchanger tank is provided. In the structure, a pipe 
portion is formed only on a first side of the long-scale oil 
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cooler, and a pipe hole is formed in the heat exchanger 
tank, the pipe portion of the long-scale oil cooler is 
inserted into the pipe hole so that the long-scale oil 
cooler is received in the heat exchanger tank. Further, a 
support portion is formed on an inner surface of the heat 
exchanger tank so as to support a second side of the 
long-scale oil cooler in which no pipe portion is formed. 
[0022] In a preferred embodiment in the above struc- 
ture, a protrusion portion is formed on the second side 
of the oil cooler, the protrusion portion is fitted to the 
support portion. 

[0023] According to another aspect of the present 
invention, there is provided a laminate type oil cooler. In 
this oil cooler, a plurality of spells each having an oil flow 
path formed therein are laminated and a core portion is 
formed. A first and second oil passage holes are formed 
at first and second side ends of the core portion. So 
laminated shells are made to communicate with each 
other by the first and second oil passage holes. Further, 
a third oil passage hole is formed between the first oil 
passage hold and the second oil passage hole in a 
width direction of the core portion. Hereupon, only a 
part of all laminated shells in a lamination direction of 
the shells are made to communicate with each other by 
the third oil passage hole. And a blocking member is 
disposed in the oil flow path of the shell having the third 
oil passage hole so as to block oil flow, and the blocking 
member is disposed between the third oil passage hole 
and the first oil passage hole. 

[0024] The shell can be constituted by a first plate 
member, a second plate member, and an inner fin, the 
oil flow path is formed between the first and second 
plate members, and the inner fin is received in the oil 
flow path. The third oil passage hole is formed only in 
the first plate member located on an outer side of an 
innermost shell disposed at an innermost of the third oil 
passage hole. 

[0025] In a preferred embodiment, a reinforcing mem- 
ber is disposed in a position of extension of the third oil 
passage hole as well as between the innermost shell 
and one shell adjacent to the innermost shell having no 
third oil passage hole. 

[0026] The reinforcing member can be fixed to the 
second plate member located on an inner side of the 
innermost shell. 

[0027] In additional preferred embodiment, a through- 
hole is formed in the second plate member of the inner- 
most shell in the position of extension of the third oil 
passage hole, and an annular reinforcing member is 
disposed in a position on an outside of the through-hole. 
[0028] The annular reinforcing member can be bot- 
tomed. 

[0029] Features and advantages of the invention will 
be evident from the following detailed description of the 
preferred embodiments described in conjunction with 
attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] In the accompanying drawings: 

5 Fig. 1 is a top view showing a first embodiment of 

the structure for mounting an oil cooler to a heat 
exchanger tank according to the present invention; 
Fig. 2 is a perspective view showing the details of a 
support portion in the oil cooler depicted in Fig. 1 ; 

w Fig. 3 is a perspective view showing a second 
embodiment of the structure for mounting an oil 
cooler to a heat exchanger tank according to the 
present invention; 

Fig. 4 is a perspective view showing the lamination 
15 structure of the oil cooler depicted in Fig. 3; 

Fig. 5 is a perspective view showing a third embod- 
iment of the structure for mounting an oil cooler to a 
heat exchanger tank according to the present 
invention; 

20 Fig. 6 is a perspective view showing the lamination 
structure of the oil cooler depicted in Fig. 5; 
Fig. 7 is a perspective view showing a fourth 
embodiment of the structure for mounting an oil 
cooler to a heat exchanger tank according to the 

25 present invention; 

Fig. 8 is a top view showing an example of a struc- 
ture for mounting an oil cooler to a heat exchanger 
tank; 

Fig. 9 is a top view showing a structure for mounting 
30 an oil cooler to a tank in the case where pipe por- 
tions are formed only on one side of the oil cooler; 
Fig. 10 is a sectional view showing the details of a 
main part in a laminate type oil cooler of Fig. 1 1 ; 
Fig. 11 is a sectional view showing the laminate 
35 type oil cooler according to a fifth embodiment of 
the present invention; 

Fig. 12 is a top view showing the laminate type oil 
cooler of Fig. 1 1 ; 

Fig. 13 is an exploded perspective view showing 
40 the third and first oil passage holes and their vicinity 

in the laminate type oil cooler of Figs. 10 to 12; 

Fig. 14 is a sectional view showing the details of a 

main part in a laminate type oil cooler of Fig. 16; 

Fig. 15 is an exploded perspective view showing 
45 the details of a main part of Fig. 16; 

Fig. 16 is a sectional view showing the laminate 

type oil cooler according to a sixth embodiment of 

the present invention; 

Fig. 17 is a sectional view showing the details of a 
so main part of the laminate type oil cooler according 

to a seventh embodiment of the present invention; 

Fig. 18 is an exploded perspective view showing 

the details of a main part of Fig. 1 7; 

Fig. 19 is a sectional view showing the details of a 
55 main part of the laminate type oil cooler according 

to an eighth embodiment of the present invention; 

Fig. 20 is an exploded perspective view showing 

the details of a main part of Fig. 19; 
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Fig. 21 is a sectional view showing the details of a 
main part of the laminate type oil cooler according 
to a ninth embodiment of the present invention; 
Fig. 22 is an exploded perspective view showing 
the details of a main part of Fig. 21 ; 
Fig. 23 is a sectional view showing the details of a 
main part of the laminate type oil cooler according 
to a tenth embodiment of the present invention; 
Fig. 24 is an exploded perspective view showing 
the details of a main part of Fig. 23; and 
Fig. 25 is a sectional view showing an example of a 
laminate type oil cooler. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Embodiments of the present invention will be 
described below with reference to the drawings. 
[0032] Fig. 1 shows a first embodiment of a structure 
for mounting an oil cooler to a heat exchanger tank 
according to the present invention. In this embodiment, 
a long-scale oil cooler 213 is received in a radiator tank 
211 made of resin. 

[0033] This oil cooler 213 is constituted by a plurality 
of plate members 215 of aluminum which are laminated 
and brazed with one another. 

[0034] An oil inlet pipe 217 and an oil outlet pipe 219 
are disposed on one side of the oil cooler 213. These 
pipes 217 and 219 are inserted respectively in pipe 
holes 211a and 211b formed in the tank 211. 
[0035] Further, these pipes 217 and 219 are fixed to 
the tank 1 1 through O-rings 221 by nuts 223. 
[0036] A pipe portion 225 for the outflow of cooling 
water is opened in the tank 21 1 . 
[0037] On the other hand, a support portion 227 for 
supporting the other side of the oil cooler 213 is formed 
on an inner surface of the tank 211 in a position where 
the other side of the oil cooler 213 having no pipes 217 
and 219 formed is located. 

[0038] As shown in Fig. 2, this support portion 227 is 
formed integrally with the tank 211. 
[0039] In this embodiment, the support portion 227 is 
provided as a pair of parts opposite to each other in the 
direction of the width of the tank 211. 
[0040] Step portions 227a are formed in the centers of 
the pair of parts respectively in the support portion 227. 
[0041 ] First face portions 227b under the step portions 
227a are formed so as to be disposed in opposite to 
each other widthwise at a certain distance so that a 
cooling water passage is formed by a gap between the 
face portions 227b. 

[0042] Further, the lower surface of the oil cooler 213 
is put on the step portions 227a. 
[0043] The widthwise distance between second face 
portions 227c on the upper sides of the step portions 
227a is selected to be substantially equal to the height 
in the direction of lamination of the oil cooler 213 on the 
other side. In this embodiment, two patch ends 243 are 



provided both side surfaces of the other side of the oil 
cooler 213, so the height in the direction of lamination of 
the oil cooler 213 includes the thickness of the patch 
ends 243. The other side of the oil cooler 213 is sand- 

5 wiched between the pair of second face portions 227c. 
[0044] In the configured structure for mounting an oil 
cooler to a heat exchanger tank, the support portion 227 
provided as a pair of parts for supporting the other side 
of the oil cooler 213 having no pipes 217 and 219 

10 formed is formed on the inner surface of the tank 21 1 . 
Accordingly, the oil cooler 213 can be supported to the 
tank 21 1 securely even in the case where the pipes 217 
and 219 are disposed only on one side of the oil cooler 
213. 

15 [0045] Fig. 3 shows a second embodiment of the 
structure for mounting an oil cooler to a heat exchanger 
tank according to the present invention. In this embodi- 
ment, a protrusion portion 229 is formed on a bottom 
end in a lamination direction of the oil cooler 213. 

20 [0046] This protrusion portion 229 is shaped like an 
oval halved in the width-wise direction. 
[0047] On the other hand, a support portion 231 hav- 
ing a cavity portion 231a formed so as to correspond to 
the protrusion portion 229 is formed integrally with the 

25 inner surface of the tank 211. 

[0048] Further, the protrusion portion 229 of the oil 
cooler 213 is inserted in the cavity portion 231a formed 
in the support portion 231 , so that the other side of the 
oil cooler 213 is supported to the tank 211. 

30 [0049] Incidentally, in this embodiment, the oil cooler 
213 is formed in the following manner, as shown in Fig. 
4. That is, combinations each having an inner fin 233 
received between a first plate member 215a and a sec- 
ond plate member 215b are laminated with one another 

35 through spacers 235 and brazed with one another in the 
condition that a patch end 237 is disposed at an end 
portion of the laminate. 

[0050] Further, this embodiment employs an oil cooler 
in which the protrusion portion 229 is formed integrally 

40 with the patch end 237. 

[0051] In the structure for mounting an oil cooler to a 
heat exchanger tank in this embodiment, the protrusion 
portion 229 is formed on the other side of the oil cooler 
so as to be fitted to the support portion 231. Accord- 

45 ingly, the oil cooler 213 can be supported to the tank 
211 more securely. 

[0052] Further, because the protrusion portion 229 is 
formed integrally with the patch end 237, the protrusion 
portion 229 can be formed easily. 
so [0053] In this embodiment, two support portion 231 
are provided on both sides of the oil cooler 213, how- 
ever, it is possible to eliminate one of the two support 
portion 231 and only one support portion can be pro- 
vided. 

55 [0054] Fig. 5 shows a third embodiment of the struc- 
ture for mounting an oil cooler to a heat exchanger tank 
according to the present invention. In this embodiment, 
a rectangular protrusion portion 239 is formed at one 
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side end of the oil cooler 213. 

[0055] On the other hand, a support portion 241 hav- 
ing a cavity portion 241a formed so as to correspond to 
the protrusion portion 239 is formed integrally with the 
inner surface of the tank 211. 

[0056] Further, the protrusion portion 239 of the oil 
cooler 213 is inserted in the cavity portion 241a formed 
in the support portion 241 , so that the other side of the 
oil cooler 213 is supported to the tank 21 1. 
[0057] Incidentally, in this embodiment, the oil cooler 
213 is formed in the following manner, as shown in Fig. 
6. That is, combinations each having an inner fin 233 
received between a first plate member 215a and a sec- 
ond plate member 215b are laminated with one another 
through spacers 235 and brazed with one another in the 
condition that a patch end 243 is disposed at an end 
portion of the laminate. 

[0058] Further, in this embodiment, the protrusion por- 
tion 239 is formed integrally with a spacer 235 located in 
the center of the laminate. 

[0059] In the structure for mounting an oil cooler to a 
heat exchanger tank in this embodiment, the protrusion 
portion 239 is formed on the other side of the oil cooler 
213 so as to be fitted to the support portion 241. 
Accordingly, the oil cooler 213 can be supported to the 
tank 211 more securely. 

[0060] Further, because the protrusion portion 239 is 
formed integrally with the spacer 235, the protrusion 
portion 239 can be formed easily. 
[0061 ] Fig. 7 shows a fourth embodiment of the struc- 
ture for mounting an oil cooler to a heat exchanger tank 
according to the present invention. In this embodiment, 
a drain hole 21 1c is formed in the tank 21 1 and a sup- 
port portion 245 is formed in a position opposite to the 
drain hole 211c integrally with the inner surface of the 
tank 211. 

[0062] This support portion 245 is constituted by a 
step portion 245a, a first face portion 245b formed 
under the step portion 245a, and a second face portion 
245c formed above the step portion 245a in the same 
manner as in the first embodiment. 
[0063] Further, a drain valve 247 is thread-engaged 
with the drain hole 21 1c in the condition that the lower 
surface of the oil cooler 213 is disposed on the step por- 
tion 245a. As a result, the oil cooler 213 is pressed 
against the second face portion 245c to thereby fix the 
other side of the oil cooler 21 3 to the tank 21 1 . 
[0064] In the structure for mounting an oil cooler to a 
heat exchanger tank in this embodiment, the oil cooler 
213 is pressed against the support portion 245 by the 
drain valve 247. Accordingly.the oil cooler can be fixed 
to the tank 21 1 more securely. 

[0065] Further, generally, the drain valve 247 is used 
for the exchange of the cooling water. In this embodi- 
ment, the drain valve 247 disposed in the tank 211 is 
used also as a pressing member, so the increase in 
number of parts can be eliminated. 
[0066] Although the aforementioned structure for 



mounting an oil cooler to a heat exchanger tank has 
been described about the case where the present 
invention is applied to a laminate type oil cooler 213, the 
present invention is not limited to such embodiments but 
5 may be applied to, for example, a round pipe type oil 
cooler. 

[0067] Fig. 10 shows the details of main parts of Figs. 
11 and 12, respectively. Figs. 11 and 12 show a fifth 
embodiment of a laminate type oil cooler according to 

10 the present invention. 

[0068] In Figs. 11 and 12, the reference numeral 21 
designates shells each having an oil flow path 27 
formed between a first plate member 23 and a second 
plate member 25. 

15 [0069] Beads 28 are formed so as to be protruded out- 
ward from both the first plate member 23 and the sec- 
ond plate member 25, respectively. 
[0070] The oil flow paths 27 of the shells 21 receive 
inner fins 29 respectively. 

20 [0071 ] The shells 21 are laminated to form a core por- 
tion 31. 

[0072] Cooling fluid gaps 32 are formed between the 
shells 21 of the core portion 31 by the beads 28. 
[0073] A first oil passage hole 33 is formed at one end 

25 of these shells 21 and a second oil passage hole 35 is 
formed at the other end of these shells 21 . 
[0074] In this embodiment, a third oil passage hole 37 
is formed in the core portion 31 between the first oil pas- 
sage hole 33 and the second oil passage hole 35 in the 

30 width direction of the core portion 31 so as to make four 
layers of the shells 21 located on one side of the core 
portion 31 communicate with one another. 
[0075] Further, a first connector 39, which serves as 
an oil inflow connector, is disposed so as to cover the 

35 third oil passage hole 37. 

[0076] Further, a second connector 41 , which serves 
as an oil outflow connector, is disposed so as to cover 
the first oil passage hole 33. 

[0077] A side of the first oil passage hole 33 opposite 
40 to the second connector 41 is covered with a patch 
member 43. 

[0078] Opposite sides of the second oil passage hole 
35 are covered with patch members 45 and 47 respec- 
tively. 

45 [0079] Further, blocking members 51 for blocking the 
oil flow paths 27 are disposed between the third oil pas- 
sage hole 37 and the first oil passage hole 33 in the 
shells 21 in which the third oil passage hole 37 is 
formed. 

so [0080] Fig. 13 shows the details of the aforementioned 
first and third oil passage holes 33 and 37. In Fig. 13, 
burring portions 23a and 23b are formed so as to be 
protruded toward the second and first connectors 41 
and 39 from the first and third oil passage holes 33 and 

55 37 respectively in each of the first plate members 23 
constituting the shells 21. 

[0081] Further, burring portions 25a and 25b are 
formed so as to be protruded toward the patch member 
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43 from the first and third oil passage holes 33 and 37 
respectively in each of the second plate members 25. 
[0082] Annular sheet members 53 are disposed on 
the outside of the burring portions 23a and 23b of the 
first plate member 23 located in the uppermost portion, s 
The connectors 33 and 41 are brazed with the first plate 
member 23 through the sheet members 53 respectively. 
[0083] Further, as shown in Fig. 1 1 , spacers 55, 57 
and 59 are disposed in portions where the first, second 
and third oil passage holes 33, 35 and 37 are formed in 10 
the core portion 31. 

[0084] Further, in this embodiment, blocking members 
51 for blocking the oil flow paths 27 are disposed 
between the third and first oil passage holes 37 and 33 
in shells 21 in which the third oil passage hole 37 is is 
formed. 

[0085] Each of the blocking members 51, which is 
shaped like a substantial oval halved in the width -wise 
direction, is sandwiched between the first and second 
plate members 23 and 25 and brazed therewith. 20 
[0086] A though-hole 51a is formed in a position of 
each of the blocking members 51 corresponding to the 
first oil passage hole 33. 

[0087] Fig. 1 0 shows the details of the aforementioned 
third oil passage hole 37. In Fig. 10, the third oil pas- 25 
sage hole 37 is formed so as to pierce three shells 21 
from one surface side of the core portion 31 . 
[0088] Further, with respect to the innermost, that is, 
the fourth layer shell 21 A, the third oil passage hole 37 
is formed only in the first plate member 23 located on 30 
the outer side of the shell 21 A. 
[0089] Further, annular spacers 59 are disposed on 
the outside of the third oil passage hole 37 and between 
the shells 21 in which the third oil passage hole 37 is 
formed. 35 
[0090] Incidentally, in this embodiment, the first and 
second plate members 23 and 25, the connectors 39 
and 41, the patch members 43, 45 and 47, the sheet 
members 53, the blocking members 51 , the spacers 55, 
57 and 59 and the inner fins 29 are made of aluminum 40 
and brazed with one another. 

[0091] Further, each of the first and second plate 
members 23 and 25 is made from an aluminum clad 
material having a brazing material layer formed on its 
one surface, and each of the sheet members 53, the 45 
spacers 55, 57 and 59 and the blocking members 51 is 
made from an aluminum clad material having brazing 
material layers formed on its opposite surfaces. 
[0092] The aforementioned laminate type oil cooler is 
produced by the steps of: receiving the inner fins 29 so 
between the first and second plate members 23 and 25 
constituting the shells 21 ; receiving the blocking mem- 
bers 51 only in shells 21 having the third oil passage 
hole 37 formed therein; disposing the spacers 55, 57 
and 59 in necessary positions between the shells 21 ; 55 
attaching the sheet members 53 to the burring portions 
25a of the second plate members 25 respectively on the 
patch member 43 side; laminating the shells 21 to form 



the core portion 31 ; assembling the connectors 39 and 
41 and the patch members 43, 45 and 47 with the core 
portion 31; and brazing the respective members with 
one another in a heating furnace in the condition that 
opposite sides of the core portion 31 are pressed 
against each other by a jig not shown. 
[0093] Further, in the aforementioned laminate type oil 
cooler, the blocking members 51 for blocking the oil flow 
paths 27 are disposed in the positions between the third 
and first oil passage holes 37 and 33 in the shells 21 
having the third oil passage hole 37 formed therein. 
Accordingly, for example, oil poured from the first con- 
nector 39 into the core portion 31 passes through the oil 
flow paths 27 formed in the shells 21 so as to be led 
from the third oil passage hole 37 formed in a plurality of 
shells 21 located on a side of the core portion 31 to the 
second oil passage hole 35 formed at an end of the core 
portion 31 opposite to the first oil passage hole 33 
(arrows A, B and C and D in Fig. 11). The oil further 
passes through the oil flow paths 27 in shells 21 having 
no third oil passage hole 37 so as to be led from the sec- 
ond oil passage hole 35 to the first oil passage hole 33 
(arrows E and F). In this manner, the oil flows out from 
the second connector 41 to the outside (arrows G and 
H). 

[0094] In the laminate type oil cooler configured as 
described above, first and second oil passage holes 33 
and 35 are formed at one side end and the other side 
end, respectively, of the core portion 31 so that adjacent 
ones of the shells 21 are communicated with each 
other; a third oil passage hole 37 is formed in the inside 
of the core portion 31 at the one side end thereof so that 
a plurality of shells 21 located on one side of the core 
portion 31 are communicated with one another; a first 
connector 39 communicated with the third oil passage 
hole 37 and a second connector 41 communicated with 
the first oil passage hole 33 are disposed on the core 
portion 31 ; and blocking members 51 for blocking the oil 
flow paths 27 are disposed in the shells 21 having the 
third oil passage hole 37 formed therein and between 
the third oil passage hole 37 and the first oil passage 
hole 33. Accordingly, the connector 39 for oil inflow and 
the connector 41 for oil outflow can be disposed on one 
side of the core portion 31 easily so as to be close to 
each other. 

[0095] Further, in the aforementioned laminate type oil 
cooler, because the first and second plate members 23 
and 25, the patch members 43, 45 and 47, the first con- 
nector 39, the second connector 41, the blocking 
meters 51 . the spacers 55, 57 and 59 and the inner fins 
29 are made of aluminum and joint portions thereof are 
brazed with one another, these members can be 
bonded to one another easily and securely. 
[0096] Figs. 1 4 and 1 5 show the details of main parts 
of Fig. 16, respectively. Figs. 14 to 16 show a sixth 
embodiment of a laminate type oil cooler according to 
the present invention. 

[0097] In this embodiment, a reinforcing member 61 is 
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disposed between the innermost shell 21 A having the 
oil passage hole 37 formed only in the first plate mem- 
ber 23 and a shell 21 adjacent to the shell 21 A and hav- 
ing no oil passage hole. 

[0098] The reinforcing member 61 is disposed in a 
position of extension of the third oil passage hole 37. 
[0099] The reinforcing member 61 is made of alumi- 
num and brazed other parts. The reinforcing member 61 
is disposed between the shells 21 like the spacers 55, 
57 and 59 in the producing process. 
[0100] In this embodiment, as shown in Fig. 15, the oil 
passage hole 37 is formed only in the first plate member 
23, and four lock protrusions 25c are disposed in the 
form of a cross so as to be protruded toward the rein- 
forcing member 61 from the second plate member 25 
located on the inside of the innermost shell 21 A. 
[0101] On the other hand, engagement holes 61a are 
formed in the reinforcing member 61 so that the afore- 
mentioned lock protrusions 25c are inserted in the 
engagement holes 61a respectively. 
[0102] In the laminate type oil cooler configured as 
described above, because the reinforcing member 61 is 
disposed in a position of extension of the third oil pas- 
sage hole 37 between the innermost shell 21 A having 
the third oil passage hole 37 formed only in the first 
plate member 23 and a shell 21 adjacent to the shell 
21 A and having no oil passage hole, the second plate 
member 25 of the innermost shell 21 A is supported, 
through the reinforcing member 61, by the adjacent 
shell 21 having no oil passage hole. Accordingly, when 
the third oil passage hole 37 is formed so as to pierce 
the shells 21 partially from one surface side of the core 
portion 31, the innermost shell 21 A can be prevented 
easily and securely from being deformed. 
[01 03] Further, in the aforementioned laminate type oi! 
cooler, because the reinforcing member 61 is fixed to 
the second plate member 25 located on the inside of the 
innermost shell 21 A having the third oil passage hole 37 
formed only in the first plate member 23, the reinforcing 
member 61 can be located in a predetermined position 
securely. 

[0104] Figs. 1 7 and 18 show the details of main parts 
of the laminate type oil cooler according to a seventh 
embodiment of the present invention. This embodiment 
is different from the six embodiment in that the lock pro- 
trusions 25c are not formed on the second plate mem- 
ber 25 located on the inside of the innermost shell 21 A 
and the engagement holes 61a are not formed in the 
reinforcing member 61 A. 

[0105] Further, in this embodiment, the reinforcing 
member 61 A is made from a rectangular plate material 
having brazing material layers formed on its opposite 
surfaces. 

[0106] The reinforcing member 61 A is formed so that 
the size of the reinforcing member 61 A is sufficiently 
larger than the size of the third oil passage hole 37. 
[0107] Incidentally, in this embodiment, the same 
parts as those in the sixth embodiment are referenced 



correspondingly, and the detailed description thereof 
will be omitted. 

[0108] Also in the seventh embodiment, substantially 
the same effect as that in the sixth embodiment can be 
5 obtained. 

[0109] Further, in the seventh embodiment, because 
the reinforcing member 61 A is shaped like a rectangle, 
it becomes easy to position the reinforcing member 
61 A. 

w [011 0] Figs. 1 9 and 20 show the details of main parts 
of the laminate type oi! cooler according to an eighth 
embodiment of the present invention. In this embodi- 
ment, the reinforcing member 61 B is disposed between 
the second plate member 25 located on the inside of the 

15 innermost shell 21 A and beads 28 which are formed so 
as to be protruded from the first plate member 23 in a 
shell 21 adjacent to the shell 21 A. 
[0111] This reinforcing member 61 B is made from a 
rectangular plate material having brazing material lay- 

20 ers formed on its opposite surfaces. 

[01 1 2] This reinforcing member 61 B is formed so that 
the plate thickness of the reinforcing member 61 B is 
smaller than the plate thickness of the reinforcing mem- 
ber 61 A in the above embodiments by the height of the 

25 beads 28. 

[0113] Incidentally, in this embodiment, the same 
parts as those in the above embodiments are refer- 
enced correspondingly, and the detailed description 
thereof will be omitted. 

30 [0114] Also in the eighth embodiment, substantially 
the same effect as that in the above embodiments can 
be obtained. 

[0115] Further, in the eighth embodiment, because 
the plate thickness of the reinforcing member 61 B can 

35 be reduced, reduction in weight can be attained. 

[01 16] Figs. 21 and 22 show the details of main parts 
of the laminate type oil cooler according to a ninth 
embodiment of the present invention. In this embodi- 
ment, the third oil passage hole 37 is formed so as to 

40 pierce three shells 21 from one surface side of the core 
portion 31. 

[0117] Further, in the innermost, that is, the fourth 
layer shell 21 A, the third oil passage hole 37 is formed 
only in the first plate member 23 located on the outer 
45 side of the shell 21 A. 

[0118] Further, in the innermost, that is, the fourth 
layer shell 21 A, a through-hole 25d is formed in the sec- 
ond plate member 25 located on the inner side of the 
shell 21A. 

so [01 1 9] This through-hole 25d is formed in a position of 
extension of the third oil passage hole 37 so that the 
diameter of the through-hole 25d is equal to the diame- 
ter of the hole of the second plate member. 
[0120] Further, an annular reinforcing member 63 is 

55 disposed on the outside of the through-hole 25d. 

[0121] In this embodiment, a burring portion 25e is 
formed in the through-hole 25d so as to be protruded 
toward the reinforcing member 63. This burring portion 
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25e is inserted in a hole portion 63a of the reinforcing 
member 63. 

[0122] Incidentally, in this embodiment, the same 
parts as those in the above embodiments are refer- 
enced correspondingly, and the detailed description 
thereof will be omitted. 

[0123] Also in the ninth embodiment, substantially the 
same eflect as that in the above embodiments can be 
obtained. 

[0124] Further, in the ninth embodiment, because the 
through-hole 25d is formed in a position of extension of 
the third oil passage hole 37 in the second plate mem- 
ber 25 located on the inner side of the innermost shell 
21 A having the third oil passage hole 37 formed only in 
its first plate member 23, a shell adjacent to the shell 
21 A can be used as a reinforcing member. 
[0125] Incidentally, in this case, the third oil passage 
hole 37 is not always required to be formed in the inner 
fin 29 received in the innermost shell 21 A. However, 
when the third oil passage hole 37 is formed in the inner 
fin 29, oil-flow resistance can be reduced more greatly. 
[0126] Further, in this embodiment, because the burr- 
ing portion 25e is formed in the through-hole 25d 
formed in the second plate member 25 so that the burr- 
ing portion 25e is inserted in the hole portion 63a of the 
reinforcing member 63, the reinforcing member 63 can 
be located in a predetermined position securely. 
[0127] Figs. 23 and 24 show the details of main parts 
of the laminate type oil cooler according to a tenth 
embodiment of the present invention. In this embodi- 
ment, a bottom surface portion 63b is formed in the 
annular reinforcing member 63A. 
[0128] This bottom surface portion 63b abuts on the 
first plate member 23 of an adjacent shell 21 . 
[0129] Incidentally, in this embodiment, the same 
parts as those in the ninth embodiment are referenced 
correspondingly, and the details thereof will be omitted. 
[0130] Also in the tenth embodiment, substantially the 
same effect as those in the ninth embodiment can be 
obtained. 

[0131] Further, in the tenth embodiment, because the 
bottom surface portion 63b is formed in the reinforcing 
member 63A, an adjacent shell 21 can be used as a 
part of reinforcing member. 

[0132] Although the tenth embodiment has been 
described about the case where lock protrusions 25c 
are formed on the second plate member 25 and 
engagement holes 61a are formed in the reinforcing 
member 61 . it is a matter of course that the present 
invention is not limited to the embodiment but may be 
applied to the case where engagement holes are 
formed in the second plate member and lock protru- 
sions are formed on the reinforcing member. 
[0133] Although the embodiments have been 
described about the case where the first and second 
connectors 39 and 41 are used as oil inflow and oil out- 
flow connectors respectively, it is a matter of course that 
the present invention is not limited to the embodiments, 



but may be applied to the case where the first and sec- 
ond connectors 39 and 41 are used as oil outflow and 
inflow connectors respectively. In this case, the flow of 
oil is reversed. 

5 [0134] Although the aforementioned embodiments 
has been described about the case where each of the 
blocking members 51 is shaped like a horseshoe, the 
present invention is not limited to the embodiment but 
may be applied to the case where, for example, each of 

10 the blocking members is shaped like a rectangle simply 
and is disposed between the third oil passage hole 37 
and the first oil passage hole 33. 
[0135] Although the laminate type oil cooler in the 
aforementioned embodiments is used as a water-cool- 

rs ing laminate type oil cooler received in a tank of a radi- 
ator in use, the present invention is not limited to the 
embodiments, but may be applied, for example, to an 
air-cooling laminate type oil cooler. 
[0136] Although the embodiments have been 

20 described about the case where the third oil passage 
hole 37 is formed so as to pierce four shells 21, the 
present invention is not limited to the embodiments, but 
may be applied to the case where the third oil passage 
hole is formed, for example, only in one shell 21 con- 

25 nected to the first connector 39. That is, the third oil pas- 
sage hole may be formed in at least one layer of shell. 
[01 37] As described above, in the structure for mount- 
ing an oil cooler to a heat excharger tank according to 
the present invention, a support portion for supporting 

30 the other side of the oil cooler having no pipe portion 
formed is formed on an inner surface of the tank. 
Accordingly, the oil cooler can be supported to the tank 
securely even in the case where pipe portions are dis- 
posed only on one side of the oil cooler. 

35 [0138] Further, a protrusion portion is formed on the 
other side of the oil cooler so as to be fitted to the sup- 
port portion. Accordingly, the oil cooler can be sup- 
ported to the tank more securely. 
[0139] As described above, in the laminate type oil 

40 cooler according to the present invention, first and sec- 
ond oil passage holes are formed in the core portion at 
one and the other side ends thereof, respectively, so 
that adjacent ones of the shells are communicated with 
each other. A third oil passage hole is formed in the core 

45 portion on the inside of the one side end and in the 
shells located on one side of the core portion. A first 
connector communicated with the third oil passage hole 
and a second connector communicated with the first oil 
passage hole are disposed on the core portion. And 

so blocking members for blocking the oil flow paths are dis- 
posed in the shells having the third oil passage hole 
formed therein and between the third oil passage hole 
and the first oil passage hole. Accordingly, the connec- 
tor for oil inflow and the connector for oil outflow can be 

55 disposed on one side of the core portion easily so as to 
be close to each other. 

[0140] Further, the shells, the first connector, the sec- 
ond connector and the blocking members are made of 



8 

<EP 093201 1A2 I > 



15 



EP0 932 011 A2 



16 



aluminum and brazed with one another. Accordingly, 
these members can be bonded to one another easily 
and securely. 

[0141] Further, in the laminate type oil cooler accord- 
ing to the present invention, a reinforcing member is dis- 
posed in a position of extension of the oil passage hole 
between the innermost shell having the oil passage hole 
formed therein and a shell adjacent to the innermost 
shelf and having no oil passage hole. Accordingly, the 
second plate member of the innermost shell is sup- 
ported, through the reinforcing member, by the adjacent 
shell having no oil passage hole, directly or indirectly 
through beads, or the like. Accordingly, when the oil 
passage hole is formed so as to pierce a part of the 
shells from one surface side of the core portion, the 
innermost shell can be prevented easily and securely 
from being deformed. 

[0142] A reinforcing member is fixed to the second 
plate member located on the inside of the innermost 
shell having the oil passage hole formed only in the first 
plate member. Accordingly, the reinforcing member can 
be located in a predetermined position securely. 
[0143] Further, a through-hole is formed in a position 
of extension of the oil passage hole of the second plate 
member located on the inside of the innermost shell 
having the oil passage hole formed only in the first plate 
member. Accordingly, an adjacent shell may be used as 
a reinforcing member. 

[0144] Still further, the annular reinforcing member is 
bottomed. Accordingly, an adjacent shell can be used 
as a part of reinforcing member. 
[0145] Although the invention has been described in 
its preferred formed with a certain degree of particular- 
ity, it is understood that the present disclosure of the 
preferred form can be changed in the details of con- 
struction and in the combination and arrangement of 
parts without departing from the spirit and the scope of 
the invention as hereinafter claimed. 

Claims 

1 . A structure for mounting a long-scale oil cooler to a 
heat exchanger tank, comprising: 

a pipe portion being formed only on a first side 
of the long-scale oil cooler; 
a pipe hole being formed in the heat exchanger 
tank, said pipe portion of the long-scale oil 
cooler being inserted into said pipe hole so that 
the long-scale oil cooler is received in the heat 
exchanger tank; and 

a support portion being formed on an inner sur- 
face of the heat exchanger tank so as to sup- 
port a second side of the long-scale oil cooler 
in which no pipe portion is formed. 

2. A structure for mounting a long-scale oil cooler to a 
heat exchanger tank according to claim 1, further 



comprising a protrusion portion being formed on 
the second side of said oil cooler, said protrusion 
portion being fitted to said support portion. 

5 3. A structure for mounting a long-scale oil cooler to a 
heat exchanger tank according to claim 1 , wherein 
said support portion comprises a pair of stepped 
parts disposed opposite to each other in a direction 
of a width of the heat exchanger tank 

10 

4. A structure for mounting a long-scale oil cooler to a 
heat exchanger tank according to claim 3, wherein 
said stepped part comprises: a first face portion 
extended from the inner surface of the heat 

is exchanger tank; a step portion extended from and 
substantially perpendicular to said first face portion; 
and a second face portion extended from and sub- 
stantially perpendicular to said step portion, 
wherein the second side of the long-scale oil cooler 

20 is sandwiched between a pair of said second face 
portion. 

5. A structure for mounting a long-scale oil cooler to a 
heat exchanger tank according to claim 4, wherein 

25 a distance between the a pair of said second face 
portion is substantially equal to a thickness of the 
long-scale oil cooler. 

6. A structure for mounting a long-scale oil cooler to a 
30 heat exchanger tank according to claim 2, wherein 

said protrusion portion is provided on a side surface 
of the second side of said oil cooler, and said sup- 
port portion has a cavity portion having a shape 
corresponding to said protrusion portion so as to 
35 receive the protrusion portion. 

7. A structure for mounting a long-scale oil cooler to a 
heat exchanger tank according to claim 2, wherein 
said protrusion portion is provided so as to pro- 

40 truded from an end surface of the second side of 
said oil cooler, and said support portion comprises 
a block formed on an inner bottom surface of the 
heat exchanger tank, said block having a cavity por- 
tion for receiving the protrusion portion formed at a 

45 top of said block. 

8. A structure for mounting a long-scale oil cooler to a 
heat exchanger tank according to claim 1 , further 
comprising a drain hole formed in a wall of the heat 

so exchanger tank, and a drain valve being thread- 
engaged with said drain hole, wherein, when said 
drain valve is thread-engaged with said drain hole, 
said drain valve presses the second side of the 
long-scale oil cooler against said support portion. 

55 

9. A laminate type oil cooler comprising: 

a core portion in which a plurality of shells each 
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having an oil flow path formed therein are lam- 
inated; 

a first oil passage hole being formed at a first 
side end of said core portion; 
a second oil passage hole being formed at a s 
second side end of said core portion so that 
laminated shells are made to communicate 
with each other by said first and second oil pas- 
sage holes; 

a third oil passage hole being formed between 10 
said first oil passage hold and said second oil 
passage hole in a width direction of said core 
portion so that only a part of all laminated 
shells in a lamination direction of said shells 
are made to communicate with each other by is 
said third oil passage hole; and 
a blocking member being disposed in said oil 
flow path of said shell having said third oil pas- 
sage hole so as to block oil flow, said blocking 
member being disposed between said third oil 20 
passage hole and said first oil passage hole. 

10. A laminate type oil cooler according to claim 9, 
wherein said shell comprises a first plate member, 

a second plate member, and an inner fin, said oil 25 
flow path is formed between said first and second 
plate members, and said inner fin is received in said 
oil flow path, and 

wherein said third oil passage hole is formed only in 
said first place member located on an outer side of 30 
an innermost shell disposed at an innermost of said 
third oil passage hole. 

11. A laminate type oil cooler according to claim 10, fur- 
ther comprising a reinforcing member disposed in a 35 
position of extension of said third oil passage hole 

as well as between said innermost shell and one 
shell adjacent to said innermost shell having no • 
third oil passage hole. 

40 

12. A laminate type oil cooler according to claim 11, 
wherein said reinforcing member is fixed to said 
second plate member located on an inner side of 
said innermost shell. 

45 

13. A laminate type oil cooler according to claim 12, 
wherein a lock protrusion is protruded from said 
second plate member toward said reinforcing mem- 
ber, and an engagement hole is formed in said rein- 
forcing member so that said lock protrusion is so 
inserted into said engagement hole. 

14. A laminate type oil cooler according to claim 11, 
wherein a bead is formed so as to be protruded 
from said first plate member of said one shell adja- 55 
cent to said innermost shell in the position of exten- 
sion of said third oil passage hole, and said 
reinforcing member is disposed between said sec- 



ond plate member of said innermost shell and said 
bead, whereby a thickness of said reinforcing mem- 
ber is reduced by a height of said bead. 

15. A laminate type oil cooler according to claim 11, 
wherein a through-hole is formed in said second 
plate member of said innermost shell in the position 
of extension of said third oil passage hole, and an 
annular reinforcing member is disposed in a posi- 
tion on an outside of said through-hole. 

16. A laminate type oil cooler according to claim 15, 
wherein said annular reinforcing member is bot- 
tomed. 

1 7. A laminate type oil cooler according to claim 1 1 , fur- 
ther comprising: 

a plurality spacers disposed on opposite sides 
of said shells; 

an annular spacer disposed in a position of an 
outside of said third oil passage hole as well as 
between said shells having said third oil pas- 
sage hole formed therein, 
wherein cooling fluid gaps are formed between 
said shells. 

18. A laminate type oil cooler according to claim 17, 
wherein said blocking member, said first and sec- 
ond plate members, said inner fins, said spacers, 
said annular spacers and said reinforcing member 
are made of aluminum and brazed with one 
another. 



10 



BNSDOCID: <EP. 



093201 1A2_I_> 



EP0 932 011 A2 




EP 0 932 011 A2 



FIG. 3 




V ; 213 



12 

BNSDOCID: <EP 093201 1A2_I_> 



EP 0 932 011 A2 



FIG. 5 



215 213 




BNSDOCID: <EP 093201 1A2J_> 



EP 0 932 011 A2 

FIG. 7 



215 213 




14 



EP 0 932 011 A2 




BNSDOCID: <EP 093201 1A2J. 



15 



EP0 932 011 A2 




16 

BNSDOCID: <EP 093201 1A2_I_> 



EP0 932 011 A2 




17 



BNSDOCID: <EP 093201 1A2J_> 



EP 0 932 011 A2 




0 ^ 
0 




0 




18 

BNSDOCID: <EP 093201 1A2J_> 



EP0 932 011 A2 



FIG. 13 




BNSDOCID: <EP 093201 1A2_I_> 



EP0 932 011 A2 




BNSDOCID: <EP 093201 1A2J_> 



20 



EP0 932 011 A2 



FIG. 15 




21 

BNSDOCID: <EP 093201 1A2J_> 



EP 0 932 011 A2 

FIG. 17 




FIG. IS 




21A 



23 



EP0 932 011 A2 

FIG. 19 



37 




24 



BNSDOCID: <EP. 



093201 1A2J_> 



EP0 932 011 A2 



FIG. 2 1 




25 



BNSDOCID: <EP 093201 1A2_I_> 



EP 0 932 011 A2 



FIG 23 




)' j 'iTj' j 'rri'i\'u. i 'j\u'.r i 'a 



63b 



V 



FIG. 2U 



31 



r 



< 




26 



BNSDOC1D: <EP 093201 1A2J_> 



EP0 932 011 A2 



FIG. 25 




BNSDOCID: <EP 093201 1A2J_> 



27 



THIS PAGE BLANK 



(uspto) 



(19) 



3 



(12) 



(88) Date of publication A3: 

13.09.2000 Bulletin 2000/37 

(43) Date of publication A2: 

28.07.1999 Bulletin 1999/30 

(21) Application number: 99101485.3 

(22) Date of filing: 27.01 .1999 



Europaisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 932 01 1 A3 

EUROPEAN PATENT APPLICATION 

(51) int. CI. 7 : F28F9/02, F28D 9/00 



(84) Designated Contracting States: 


• Yamai, Yuji, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


c/o Calsonic Corp. 


MC NL PT SE 


Nakano-ku, Tokyo (JP) 


Designated Extension States: 


• Okuno, Yoshinobu, 


AL LTLVMKRO SI 


c/o Calsonic Corp. 




Nakano-ku, Tokyo (JP) 


(30) Priority: 27.01.1998 JP 1414298 




14.04.1998 JP 10277998 


(74) Representative: 


11.11.1998 JP 32052698 


Grunecker, Kinkeldey, 




Stockmair & Schwanhausser 


(71) Applicant: CALSONIC CORPORATION 


Anwaltssozietat 


Tokyo (JP) 


Maximilianstrasse 58 




80538 Munchen (DE) 


(72) Inventors: 


• Yamaguchi, Takeshi, 




c/o Calsonic Corp. 




Nakano-ku, Tokyo (JP) 





CO 

< 



CM 
CO 



Q. 
LU 



(54) Oil cooler structure 

(57) A structure for mounting an oil cooler (213) to a 
heat-exchanger tank (211) is disclosed. A long-scale oil 
cooler (213) is received in a heat-exchanger tank (21 1), 
and pipe portions (217,219) are formed only on one 
side of the oil cooler so that the pipe portions are 
inserted respectively in pipe holes (211a,211b) formed 
in the tank (211). A support portion (227) for supporting 
the other side of the oil cooler (213) where no pipe por- 
tion is formed is formed on an inner surface of the tank 
(211). Further, a laminate type oil cooler (213) is pro- 
vided. The oil cooler (213) has a core portion (31) in 
which a plurality of shells (21) each having an oil flow 
path (27) formed therein are laminated. A first oil pas- 
sage hole (33) is formed at a first side end of the core 
portion, and a second oil passage hole (35) is formed at 
a second side end of the core portion (31). The lami- 
nated shells (21) are made to communicate with each 
other by the first and second oil passage holes. Further, 
a third oil passage hole (37) is formed between the first 
oil passage hole (33) and the second oil passage hole 
(35) in a width direction of the core portion (31). Only a 
part of all laminated shells in a lamination direction of 
the shells are made to communicate with each other by 
the third oil passage hole (37). Further, a blocking mem- 



ber (51) is disposed in the oil flow path of the shell hav- 
ing the third oil passage hole (37) so as to block oil flow, 
the blocking member (51) being disposed between the 
third oil passage hole (37) and the first oil passage hole 

(33). 
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